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DETAILED ACTION 

Status of Claims 

1 . Claims 1 1 - 20 are pending where all the pending claims are new. Claims 1-10 
have been cancelled. 

Status of Previous Objections and Rejections 

2. The objection to claims 7-9 has been withdrawn since claims 7-9 have been 
cancelled. 

The 35 U.S.C. 103(a) rejection of claims 1, 2, 4, 6, and 10 as being unpatentable 
overGugel (US 5,741,372) has been withdrawn since claims 1, 2, 4, 6, and 10 have 
been cancelled. 

The 35 U.S.C. 103(a) rejection of claims 7 - 9 as being unpatentable over Gugel 
(US 5,741 ,372) in view of the ASM Handbook has been withdrawn since claims 7-9 
have been cancelled. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 11, 16, and 19 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
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matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Independent claims 11, 16, and 1 9 
recite "a stable a-aluminum oxide protective layer for an aluminum-containing alloy Fe- 
Al or Ni-AI having an Al content of at least about 8% by weight or an aluminum- 
containing alloy Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by 
weight...". Furthermore, claims 16 and 19 recite the step to "selectively oxidize the Fe, 
Ni, or Crin the aluminum-containing alloy". The literal support for these new claim 
limitations is located in the "Prior Art" section of the instant specification on p. 1 line 15- 
p. 5 line 2 of the amended specification filed 1 1/1 8/2008. It is not clear from the wording 
of this section whether the recited claim limitations above are Applicant's invention or 
are already known in the prior art. Since all of these limitations are under the heading 
"Prior Art", it is assumed that this information is already known in the prior art and is not 
Applicant's invention and therefore these new claim limitations are new matter. If the 
recited claim limitations are Applicant's invention, the Examiner suggests that Applicant 
submit a declaration to state that the information contained in the "Prior Art" section is 
Applicant's invention in order to clarify the specification. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 11, 16, and 19 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Independent claims 11, 16, and 19 recite "an 
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aluminum-containing alloy Fe-AI or Ni-AI having an Al content of at least about 8% by 
weight or an aluminum-containing alloy Fe-Cr-AI or Ni-Cr-AI having an Al content of at 
least about 3% by weight. The phrase "at least about" is indefinite. See MPEP 
2173.05(b) A. 

Claim Rejections - 35 USC § 103 

8. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

9. Claims 11 - 15, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gugel (US 5,741 ,372). 

With respect to instant claim 1 1 , col. 6 lines 21-29 and col. 6 line 62-col. 8 line 20 
of Gugel disclose a method for preparing a protective layer for metals and alloys 
including Al alloys and Al-containing alloys. The method of Gugel comprises depositing 
a water soluble compound such as Cr or Ti on the surface of the alloy in an oxygen- 
containing atmosphere (steam) to form on the alloy an oxide layer having non-aluminum 
containing oxides (step a). The alloy is heated to temperatures of 200°C to below the 
melting point of the base metal which overlaps with the range recited in instant claim 1 1 
(step b). 

Gugel differs from instant claim 1 1 because it does not specifically teach that the 
aluminum-containing alloy is Fe-AI or Ni-AI having an Al content of at least about 8% by 
weight or Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight. 
However, col. 6 line 62-col. 7 line 3 of Gugel discloses that the alloy may be an iron 
base alloy or an Al base alloy which includes the alloys Fe-AI, Ni-AI, Fe-Cr-AI, or Ni-Cr- 
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Al recited in the instant claim. Furthermore, an Al base alloy of Gugel would have at 
least 8% by weight Al or at least 3% by weight Al as recited in the instant claim. It 
would have been obvious to one of ordinary skill in the art to apply the method of Gugel 
to an aluminum-containing alloy Fe-AI or Ni-AI having an Al content of at least about 8% 
by weight or Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight 
because Gugel teaches that the method may be applied to iron base alloys or Al base 
alloys. Gugel also differs from instant claim 1 1 because it does not specifically teach 
that the a-aluminum oxide protective layer is stable. However, one of ordinary skill in 
the art would have expected the a-aluminum oxide protective layer of Gugel to be stable 
since it is made using a method that is very similar to the instant method. See MPEP 
2112. Finally, Gugel also differs from instant claim 1 1 because it does not specifically 
teach the reason for heating the alloy to temperatures above 800°C. However, one of 
ordinary skill in the art would have expected the method of Gugel to produce non- 
aluminum containing oxides on the surface of the alloy that act on the surface of the 
aluminum-containing alloy as a nucleating agent to promote formation of the stable o> 
aluminum oxide while suppressing formation of metastable forms of aluminum oxide 
since the method of Gugel is very similar to the instant method. Furthermore, the 
processing temperature is a result effective variable as disclosed in col. 7 lines 56-65. 
Therefore, it would have been obvious to one of ordinary skill in the art to choose an 
optimal controlled processing temperature, based on the chemical composition, through 
routine experimentation in order to obtain the necessary protection or technological 
properties of the surface layers. See MPEP 2144.05 II. 
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In regards to instant claim 12, col. 7 lines 14-21 of Gugel teach that the alloy is 
heated to temperatures of 200°C to below the melting point of the base metal which 
overlaps with the range recited in instant claim 12. 

Regarding instant claim 13, Gugel does not specifically teach the thickness of the 
non-aluminum containing oxide layer. However, col. 7 lines 28-31 of Gugel disclose 
that the desired thickness of the non-aluminum containing oxide layer may be obtained 
by altering the soaking time of the alloy. Therefore, it would have been obvious to one 
of ordinary skill in the art to modify the soaking time in order to obtain the desired non- 
aluminum containing oxide layer thickness. 

With respect to instant claims 14 and 15, col. 6 line 62-col. 8 line 20 of Gugel 
teach that the deposition is realized by vaporization and condensing since the method 
takes place in a steam (vapor) atmosphere. 

In regards to instant claim 19, col. 6 lines 21-29 and col. 6 line 62-col. 8 line 20 of 
Gugel disclose a method for preparing a protective layer for metals and alloys including 
Al alloys and Al-containing alloys. The method of Gugel comprises heating the 
aluminum-containing alloy to at least 100°C to oxidize some elements from the alloy 
which diffuse to the surface and create complex compounds in the surface layer (see 
col. 8 lines 13-20). Therefore, an Al-containing alloy such as Fe-Cr-AI treated by the 
method of Gugel would form iron oxide or chromium oxide on the surface of the 
aluminum-containing alloy as recited in instant claim 19 (step a). Next, the alloy is 
heated to temperatures of 200°C to below the melting point of the base metal which 
overlaps with the range recited in instant claim 19 (step b). 
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Gugel differs from instant claim 19 because it does not specifically teach that the 
aluminum-containing alloy is Fe-AI or Ni-AI having an Al content of at least about 8% by 
weight or Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight. 
However, col. 6 line 62-col. 7 line 3 of Gugel discloses that the alloy may be an iron 
base alloy or an Al base alloy which includes the alloys Fe-AI, Ni-AI, Fe-Cr-AI, or Ni-Cr- 
AI recited in the instant claim. Furthermore, an Al base alloy of Gugel would have at 
least 8% by weight Al or at least 3% by weight Al as recited in the instant claim. It 
would have been obvious to one of ordinary skill in the art to apply the method of Gugel 
to an aluminum-containing alloy Fe-AI or Ni-AI having an Al content of at least about 8% 
by weight or Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight 
because Gugel teaches that the method may be applied to iron base alloys or Al base 
alloys. Gugel also differs from instant claim 19 because it does not specifically teach 
that the a-aluminum oxide protective layer is stable. However, one of ordinary skill in 
the art would have expected the a-aluminum oxide protective layer of Gugel to be stable 
since it is made using a method that is very similar to the instant method. See MPEP 
21 12. Finally, Gugel also differs from instant claim 19 because it does not specifically 
teach the reason for heating the alloy to temperatures above 800°C. However, one of 
ordinary skill in the art would have expected the method of Gugel to produce non- 
aluminum containing oxides on the surface of the alloy that act on the surface of the 
aluminum-containing alloy as a nucleating agent to promote formation of the stable o> 
aluminum oxide while suppressing formation of metastable forms of aluminum oxide 
since the method of Gugel is very similar to the instant method. Furthermore, the 
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processing temperature is a result effective variable as disclosed in col. 7 lines 56-65. 
Therefore, it would have been obvious to one of ordinary skill in the art to choose an 
optimal controlled processing temperature, based on the chemical composition, through 
routine experimentation in order to obtain the necessary protection or technological 
properties of the surface layers. See MPEP 2144.05 II. 

In regards to instant claim 20, col. 8 lines 13-20 of Gugel teach that in step a the 
alloy is heated to at least 100°C to oxidize some elements from the alloy which diffuse 
to the surface and create complex compounds in the surface layer which overlaps with 
the temperature recited in the instant claim. 

Since the claimed temperature ranges of claims 11, 12, 19, and 20 either overlap 
or are within the ranges disclosed by Gugel, a prima facie case of obviousness exists. 
See MPEP 2144.05. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to select the claimed heating temperature from the heating 
temperature ranges disclosed by Gugel because Gugel teaches the same utility (i.e. 
method for preparing a protective layer for an aluminum-containing alloy) in the whole 
disclosed range. 

1 0. Claims 1 6 - 1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Gugel (US 5,741 ,372) in view of the ASM Handbook. 

With respect to instant claim 16, col. 6 lines 21-29 and col. 6 line 62-col. 8 line 20 
of Gugel disclose a method for preparing a protective layer for metals and alloys 
including Al alloys and Al-containing alloys. The method of Gugel comprises heating 
the aluminum-containing alloy to at least 100°C to oxidize some elements from the alloy 
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which diffuse to the surface and create complex compounds in the surface layer (see 
col. 8 lines 13-20). Therefore, an Al-containing alloy such as Fe-Cr-AI treated by the 
method of Gugel would form iron oxide or chromium oxide on the surface of the 
aluminum-containing alloy as recited in instant claim 19 (step a). Next, the alloy is 
heated to temperatures of 200°C to below the melting point of the base metal which 
overlaps with the range recited in instant claim 16 (step b). 

Gugel differs from instant claim 16 because it does not teach step a of treating 
the aluminum-containing alloy in a chloride- or fluoride-containing medium to selectively 
oxidize the Fe, Ni, or Cr in the aluminum-containing alloy. However, it is well known in 
the art as evidenced by p. 394 of Volume 13 of the 1992 9 th Edition ASM Handbook that 
a non-aluminum containing oxide layer may be formed when an aluminum alloy is 
immersed in a bath containing fluoride. Therefore, it would have been obvious to one of 
ordinary skill in the art that the method disclosed in the ASM Handbook would be an 
alternative method of forming a non-aluminum containing oxide layer on an aluminum 
alloy in order to form a protective layer. Gugel in view of the ASM Handbook also 
differs from instant claim 16 because they do not specifically teach that the aluminum- 
containing alloy is Fe-AI or Ni-AI having an Al content of at least about 8% by weight or 
Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight. However, col. 
6 line 62-col. 7 line 3 of Gugel discloses that the alloy may be an iron base alloy or an Al 
base alloy which includes the alloys Fe-AI, Ni-AI, Fe-Cr-AI, or Ni-Cr-AI recited in the 
instant claim. Furthermore, an Al base alloy of Gugel would have at least 8% by weight 
Al or at least 3% by weight Al as recited in the instant claim. It would have been 
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obvious to one of ordinary skill in the art to apply the method of Gugel to an aluminum- 
containing alloy Fe-AI or Ni-AI having an Al content of at least about 8% by weight or 
Fe-Cr-AI or Ni-Cr-AI having an Al content of at least about 3% by weight because Gugel 
teaches that the method may be applied to iron base alloys or Al base alloys. Gugel in 
view of the ASM Handbook also differs from instant claim 19 because it does not 
specifically teach that the a-aluminum oxide protective layer is stable. However, one of 
ordinary skill in the art would have expected the a-aluminum oxide protective layer of 
Gugel in view of the ASM Handbook to be stable since it is made using a method that is 
very similar to the instant method. See MPEP 21 12. Finally, Gugel in view of the ASM 
Handbook also differs from instant claim 19 because it does not specifically teach the 
reason for heating the alloy to temperatures above 800°C. However, one of ordinary 
skill in the art would have expected the method of Gugel in view of the ASM Handbook 
to produce non-aluminum containing oxides on the surface of the alloy that act on the 
surface of the aluminum-containing alloy as a nucleating agent to promote formation of 
the stable a-aluminum oxide while suppressing formation of metastable forms of 
aluminum oxide since the method of Gugel is very similar to the instant method. 
Furthermore, the processing temperature is a result effective variable as disclosed in 
col. 7 lines 56-65. Therefore, it would have been obvious to one of ordinary skill in the 
art to choose an optimal controlled processing temperature, based on the chemical 
composition, through routine experimentation in order to obtain the necessary protection 
or technological properties of the surface layers. See MPEP 2144.05 II. 
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In regards to instant claim 17, Gugel does not teach that the aluminum- 
containing alloy is treated by introducing the alloy into the chloride- or fluoride- 
containing medium over a period of one minute to 5 hours. However, p. 394 of Volume 
13 of the 1992 9 th Edition ASM Handbook teaches that the aluminum alloy is introduced 
into the bath over a period of 1 to 3 minutes which is within the range recited in instant 
claim 17. 

Regarding instant claim 18, Gugel does not teach that the aluminum-containing 
alloy is introduced into the chloride- or fluoride-containing medium at temperatures 
between 30° and 100°C. However, p. 394 of Volume 13 of the 1992 9 th Edition ASM 
Handbook teaches that the aluminum alloy is introduced into the bath at temperatures 
between 25 and 60°C which overlaps with the range recited in instant claim 18. 

Since the claimed heating temperature, hold time, and medium temperature 
ranges of claims 16-18 either overlap or are within the ranges disclosed by Gugel in 
view of the ASM Handbook, a prima facie case of obviousness exists. See MPEP 
2144.05. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to select the claimed heating temperature, hold time, and medium 
temperature from the heating temperature, hold time, and medium temperature ranges 
disclosed by Gugel in view of the ASM Handbook because Gugel in view of the ASM 
Handbook teaches the same utility (i.e. method for preparing a protective layer for an 
aluminum-containing alloy) in the whole disclosed range. 
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Response to Arguments 

1 1 . Applicant's arguments filed August 31 , 2009 have been fully considered but they 
are not persuasive. 

Arguments are summarized as follows: 

a. A check of all of the examples in Gugel shows that the alloy substrate is 
always an iron-containing alloy, in particular various kinds of steels. There is no 
example in the reference showing any aluminum-containing alloy undergoing 
such a treatment. There is no indication that the problem of forming metastable 
forms of a metal oxide, as opposed to stable forms extends beyond aluminum 
alloys to iron alloys and to any of the other alloys with the metals named in 
Gugel. 

b. From all of the elements listed in Gugel for forming the non-aluminum 
oxide layer on the aluminum-containing alloy, there is nothing that points in 
particular to Fe, Ni, Cr, or Ti as a group as opposed to all of the metals and other 
elements listed as suitable for forming the non-aluminum oxide. In fact, a Group 
MB element is included as one of the elements forming an oxide, and Al itself is a 
Group III element. Therefore, the oxide layer formed on the surface of a metal 
substrate according to Gugel could even include aluminum oxide. 

c. The kinds of alloys being treated in the specific examples according to 
Gugel are entirely different from the special aluminum alloys according to the 
present invention characterized by an excellent oxidation resistance at very high 
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operating temperatures about 1400°C. In the tables in Gugel, the steels coated 
with an oxide were tested at temperatures far lower than 1400°C. 
d. There is no indication in the ASM Handbook of treating the special 
aluminum-containing alloy useful for high temperature oxidation resistance. In 
instant claims 16-18, the metal that forms the non-aluminum oxide is one of the 
metals that comes from the aluminum containing alloy itself, including Fe, Cr, Ni 
or Ti and not from an external source. However, in the ASM Handbook, the 
chromium in the chromic acid is in the hexavalent state, and not in the elemental 
state, as in the method of claim 16 in which the deposition takes place where the 
source of the elemental metal that is oxidized in situ to form the metal oxide layer 
on the aluminum-containing alloy, is the aluminum-containing alloy itself. 
Examiner's responses are as follows: 

a. The scope of Gugel is not limited to the specific embodiments it teaches. 
See MPEP 2123. The broadest disclosure of Gugel in col. 6 line 62-col. 7 line 3 
teaches that the alloy substrate may be an Al base alloy. Therefore, it would 
have been obvious to one of ordinary skill in the art to apply the method of Gugel 
to an Al base alloy. In addition, Gugel is not required to recognize the same 
benefits of the method of the instant invention. See MPEP 2144 IV. 

b. Gugel teaches in col. 7 lines 22-55 that Cr is a preferred element for 
forming the non-aluminum oxide layer on the aluminum-containing alloy and 
therefore one of ordinary skill in the art would have been motivated to select Cr 
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for this purpose. Furthermore, Gugel does not require that Al is required as an 
element for forming an oxide layer, but rather that it is optional. 

c. The instant claims do not require that the alloy substrate is an aluminum 
alloy, but rather that the alloy substrate is an aluminum-confa/'n/'ng' alloy. In 
addition, Gugel teaches in col. 6 line 62-col. 7 line 3 teaches that the alloy 
substrate may be an Al base alloy. Fe-AI, Ni-AI, Fe-Cr-AI, and Ni-Cr-AI are all 
alloys that are well known in the art. It would have been obvious to one of 
ordinary skill in the art to apply the method of Gugel to any known iron base or Al 
base alloy with expected success because Gugel teaches that the disclosed 
method is applicable to both iron and Al base alloys. Furthermore, as discussed 
above in response a, the scope of Gugel is not limited to the specific 
embodiments it teaches. See MPEP 2123. Also, Gugel is not required to 
recognize the same benefits of the method of the instant invention. See MPEP 
2144 IV. 

d. The ASM Handbook is not required to recognize the same benefits of the 
method of the instant invention. See MPEP 2144 IV. Furthermore, although the 
method of the ASM Handbook may teach that Cr oxide is deposited on the 
aluminum alloy from an external source, one of ordinary skill in the art also would 
have expected that the Cr in an aluminum alloy containing Cr would be oxidized 
by the method of Gugel in view of the ASM Handbook because it is immersed in 
a bath containing fluoride as recited in the instant claim. Therefore, in the 
absence of evidence to the contrary, since the method of Gugel in view of the 
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ASM Handbook is very similar to the method of the instant invention, one of 
ordinary skill in the art would have expected them to form similar products. 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAITLIN FOGARTY whose telephone number is 
(571)270-3589. The examiner can normally be reached on Monday - Friday 8:00 AM - 
5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 

CF 



